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(54) MANUFACTURE OF SEMICONDUCTOR ELEMENT AND METHOD FOR PROBING TO 
SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect electric 
characteristics by enabling probing to many narrow- chip 
pins adaptive to increased density of a semiconductor 
element without damaging the semiconductor element, 
and making it possible to transmit a high-speed electric 
signal. 

SOLUTION: A contact pressure applying means 42 
applies contact pressure to a pressure member 43, fitted 
with a multi-layered film 44 which has contact terminals . 
47 arranged side by side in a probing-side area part 44a 
and also has a ground layer 49 opposite lead-out wires 
49 connected electrically to the respective contact 
terminals 47 across an insulating layer 66, so that a 
slack of the area part 44a is eliminated. Further, a 
probing device constituted by engaging compliance 
mechanisms (43c, 41a, and 41) with the pressure 
member 43 is used to bring a group of the contact 
terminals 47 connected to a tester through the lead-out 
wires 48 and a group of electrodes arrayed on the 

semiconductor element into contact with each other under contact pressure within a range of 3 
to 50 mN per pin. 
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*3lt5»Mffi J f-4 7«r3MS:L;fc««ffi4 4 atov^r© 

if $x.mt4 3 cog§m^P4 3 a <t sissis 4 e&frv 

WltHULi, if £3:gMi-4 3£r-te>-* — t°#"s/ b 4 
ffi^-OSfeofc^iaS^^A/Tt'ffit^/teM (*&) 3<D± 

~5 0mNlS) T'^l— t£Zfv — \flstf&0. 0 5Q~ 

o . i Qgscogf/^ Ltzi&t&m.m.x*mm.-r s r £ 

t> IH 4 K^-T&l < . *^«*ffi^4 7{CO/idSofc5lt 
fflUBOM 8fc»LT*6*«6 6 (7 4) £i*A,T'*i 
fa-tZ-yy^ KS4 9£tSeu $fe«B!6 6 (7 4) © 
lt*£ r J3il)!f$ «I#HJUBIB*|4 8 b?9> K 
i4 9t©W<9ffli) h^t>'tC§l^aiLfflie^4 8W*I 
w»!iliat, 3lttHWI!ga§|4 8©^fyf-y 
V*Z 0 £r5 0 o hmStl-t^rilciotr^^© 



(100MHz~fl0GHz8I) *t?StJS:-Ct5J« 

[0 0 2 3] J^±ltt^UfcJ; 5(-v #§7>f^4 4K 
*5^T, 4Hft«fll?-4 7{do/ s c^ofc§l#IULfflia^4 
8fc»LTl6»B86 6 (7 4) *#5A/-C*flfi]-f5 ^9 >" 
KB 4 9 ^lUt-f yf- ^^^Srx^^roiHlKi:© 
■??f ^ffcttlZ 50 o hmifitt5riiSttv 

(0. 0 5~0. 5mmgS) 4 7 |:±o 
T t- * » El Sg 4: 0 -v ^ ^ £ £ 5 £ & pJ ffi £ 

^S<D&2<DMM<OMW t tZ. #I7^/^4 4®K 
SB^S«5 0roTffi(--fii!:M$-erT§l#aibfflIHi^4 SO 
«»»c±flUca5 J; 5 lc&MK>o£.-?%tt bX^fg Ufc if 
T 5 1 £ia^Sffi5 0©T«J-*fife*ix*:«ffi5 Oai 

2<DmM<D1&1&X'\^ #§7>f;UA4 4{C*J(t-55l#tti 
LfflIB^4 8<DiS^t'T 5 1 »£«fcoT±ffi{C7£j?£U §B 
MS5 0<75TEI-sa{t^ttfc«1S5 0 a b&MirZ> 0 

[oo2 4] 16(1 *5iwt^57*n— trv^ero 

5j?y b4 l(C^x.T- x if^^*i-4 3^7 ;/i?h: 0 ^5 5 
Sr^LTffidM«Wl^Itg{-i%i^-r5»figbfco gP*., lf$ 
X.SBW4 3 »L^*il^{i UT**i3J;t/W^{ctSft b 
tU7t4*0Oy yi/ 5 Sr. ^i$gBtt4 OtCff^^tU 

fc±*l^*S*So 5 8 icff A UTif $ xgB*i4 

&m=i-\^^x<Dwm mmm) 3©i (gc«te*t 

I) 3a fctt*«fc»*S-r5#«©gSttBiHF-4 7 tO^jz 
4 3tc5t9#ttP>tbfc#y s/^f V5 5£3£«FSI$fcr4 0 

i^fig$tifc±*(ci£*sofc7 i — ^ 5 8 <DTn\zmm 

2(cJ;oTif £;lMtt4 3<D±T(0^mcM\^xn^- 
7£(D&ffim. (Ifyat9 3~5 OmNlS) COmUif 

if £7L.mt4 3»c«t9#»t5>ix/S:#y 7^fy5 5i:J 
(-tg($0£i£) 4 0 tr^fig $ Ktc±jjicfctf o 



£*Xfc*:7°y >i/7°n-y4 2ICioT 1 1? V £ fc. <J {£ 
3 OS (tt&ttti-B) 3 a KiittLTftoTWrHJUas 

^ns, *1\ 11 6 (c^-r$D < , ^/yy^n-y 
issf-fv— -74 2izx-ox^>-^y-(T^^mm 

iW&ZtiX^ZItisb. m 7tc^-f-J: S-^y^ 
^b-7'4 2K.,fc5if £x.glM#4 3^©*&4Stftif#»'J- 

9, «»t5r irtcioTif S*.tttf4 3 # H £ 

fcM* (®*S) 3 <D-£&<nm 3 a Icig^-TS £ 5 l:fot 

UiSfT^Si#Jw«>«r©aa!!fejH^-(0^jHOi«S©± 2 

/i mm&siT<ns<7y*&mffii§ 4 6 ©»»w*aegtw 
i o r khx Ltfiff <? ^ i Jitcia^ij $ ixtz^mm 

U (MM> 3COi«£cO±0. 5^mgfiffl^7y^f 

oTiS— fcA^&^fc.fcSS&ttasfTfci't, ffiffiS (if 

[0 0 2 5] IH8f4, ^^IC^ST'o-fy^ifi© 

m4<Dmm<oBm<nmn : $:7F-rmx'ibz> 0 tr> 

^®CD^4CO|li£cDJ£ffif4, #17^/^4 4K)«S: 
Bfl*§lS«5 0CDTffii-{4g^-tirT?l^tBL,ffli2^4 8 CO 

ffljcjiffiijjcma «t 5 (w-^s » o ^ t-?e« Lxmm. u t* 

751 tiEI^S«5 0©Tflll:«^Jlxfcil5 Oai 

4 <Dmm<r>mmxn. #i7^^4 4K*stt53i#tH 

[0 0 2 6] HI 9 (4. *IWI:«57"D-fy^i© 
SB#aWj?Sftilt4, ±fEH!2, HI 5, H6*J«t^EI8{C 

So •?-&*>*>, 5 commcDmmxit, m^^-ti. 

i-SJ: 5 KIR 6 1 £f8tf\ gEtfy-i'S KM 6 



0-308423 

L> ^-flSftttiH^ 7l:giLT#y^5 KM 6 1 _tK?g 
fifc L/c:®1& 6 2 Sr. 3l#WUfflKI*4 8«rJE?fifcl,fc!!K!J 
5 KM 6 5 (f>mm 6 9 F70^L 
TSttS*, ^y-f? KM 6 5, h70 
SJ.fctftfy^ 5 KM 6 1 *«^-Wtt5:ti:J:o 
T, g§iciST-4 7SrJgfiRUfc#«7^/U-^4 4 Sr«fifc-T 
5. #*Js rro^i7-f/uA4 4tLt > #lx.tf, #y 
-fU'16 5, siSfflUBBUfu 8, ra^y^r? kh 

6 6, y7^K!4 9*$£lfi#})'( 5 Kf£MM6 8*>Pj 

[0 0 2 7] Ell 0(4. *%0JI^57°o-t'V^B 
«5jB6©Hlfi<0?g«©B«|JSr*-rB|-efcS 0 ^n-fcf 
>-^Bcom6COHifeCO^Ii, #l7-fW4 4ti*3 
»t5S5»«i»-T-4 7 £§|#ttJWBiaKl4 8 i 5* 
fifcffi#a*»*Stett, ±1BH2, HI 5, [216*5 4^1118 

So 1"&*?*>, *^6CD^Jgco^T*(i, BlOII^t 

J;5^v WttaE*t*roS5tti»^4 7Sr» ?l^t±ibfflia^ 
4 8 SrffM y -f 5 KBt-6 5 coffl;® 6 9 

^■4 7SrMtfc#f7>f^4 4S:ifilct5. /<C*3, 
r(D#l7^/UA4 4tLt > ^Jxff, ^y-f$KM6 
5, WUfflgS^4 8, *|R|#y-r 5 KM6 6. ^7 
9*sJ:t/?Ky>r 5 KftflIRe 8 ^b^SGiffti 

7 * tv A, 5r fc h ti* C ft^-f-ixtf ± V \ 

[0028] ±xE bfc^ i ~~m 6 <Dmm<7>Mmte. mm 

««ffi^-colBSSo «fc 0t9l # Ul bffllfl^colB^x-?^ - >• 
^— vtr*rj£LT8*«fi)<;£*L5o HIl ltSil^lUl 2 

(a) 14, ^WlffiiS^n — lf>^$g«^*3»tSS5« 
ffi^colfl^Jo iT>*§| # ttj LffllBi^co^ l ©iei6«Sr*-r 
¥ffiEIT*foSo Ell (b) tot, ^rcoifl^^ttej^x 

So HI1 2 (a) (4, *%^(c#57°n — bfv^ 

mmztstt S^fi*«B^roiB«43 J: # til LffllB^rote 
coW^^-TTSHT-fcSo IH 12 (b) (4, -troSBIfta* 

KttibtLrv'>s#e7w^A4 4 srSr*) mftcvtm&TF 

•T^ll-CfoSo **5. wix?> co 111^*31/ 
*5j;T>*5l#t±)bIB^(4. 0**sj:tmW«)lB*©fci«>, 
W3t'pfi.< U LT^LTfcSo H 

* fc , *«arcffiB-e# 5 i £ »4 ir * 5 * T? * i \» 
[0029] Hill (a), (b), fcitKHll 2 
(a) , (b) (C^-TJ;5I-, 7°n-t'^i7*^B{i, m 

x.(4. ^y^$ K*f**Sh«#|7-fM4 4± 



(9) 

5 1 *-C3l#l3SixS5l#ttlLffliBi»4 8 i: j^iStf e>*i 

s„ §i#tBLfflee^4 8«. m*<Dmmx*§zmx-% 5. 

1 2 (a) *S±V (b) 1 0>3SI60!ltt, #|7 

*l5f7 5 1 *-C5l*fflUBE!i*4 8*iR»tC>ix5. * 
fc, 121 1 fe±y (b) (C*i-m2W^Jg^!lfi, 

i Srgaeu-cfcs, 

[0 0 3 0] ftd, *1'rftfero:/n-lf>'^3S*&« 

&<D±5K:*t5, 4f, II 1 (a) *fci40l 2 

(a) (C^L/cJ; ©-L S. I M&V^'^ffi&l 0 

I&l8.m%!tfl 0 2 £rffl<^-C, fLS I M&v^-^tmt 
mWLl 0 lie, ^fl4^4 7Sr^-T5fci?)W^Sr, ~ 

fflsrfflv.^r, mm* 4 7 ^m^.i-?>tz^(o^m%:mf 

5„ mWilltl 0 2ro*ffifC, TKy 

5 KJR*3j:t* 3l*tiJWBEi»4 8«Lt#i7 

VUA4 4i:> 011 (a) {e^LfcJ; »l 1 0 

3^rAtv5„ *Lt, #®7-<yWA4 4 HI 1 1 . 

(b) $>5<^{4EIi 2 (b) {c^-r±5«-, iLS im 

«^a;/N«jtt3Effl*i o nc*fjs-rs, g?«*s^4 7£ 

^fiJtLfciS*£&, #!7>f^A4 40lBl;#4 5%l 

2, HI 5, 06*5j:t^ia8{C^:-r<t K#tt#£># 
|7^;^4 4 i:Jf £x.8B*t4 3<Dffl(;i, igSfJl4 6& 

1 0 2^iLfct, ±^5@^*«4 0*5iO?IB^a« 

5ocftu mm&m s o 5 o a {c, ?i#tu 

LffliaH4 8©t75 1 fc&^v'— b 5 2 fcSWifiA, 
fcT-#/f 7 ^ A* Af¥ £ xgfW 5 3 ^iE^S« 5 0 life C 
5 AX-mWtt&o 

[0031] ±mmmmxn. 
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[0 0 3 2] *3SW^«57"n — O^BOJB 

»iifc£ifcfco^-Ctt?l-t-a 0 H 1 3 fc*i-»tt«8^aB^ 
#17^;UA4 4 t LTTSlCxKy-r 

fc, #y-<5 KM 7 l<D-Jj<Dffi (&K*t(6lE) lc, 31 
^t±5Lfflia^4 8. #y-f 5 KK7 4, ^7^K§4 9 
ifciU^y-fS h«7 5Wt5„ 3l#tHLfflga 
»4 8i4S > $g&BuiS>'*>7°7 2\zmfik£itXWLrt 

P>tuTV^o «^4 7ll 5teSS^^«^ 
{e&ofc<v:/7 2 ir^v:/? 2©5feS©SICM 
SHt*otg7 3tiaotMJti5, ^V77 2 

c^7At«^il5„ *o^!7 3iLT, uS^A 
*m V ^Ift n v? -7 AKOi!ir^=V *vMR J: 9 * 

[0 0 3 3] HI13(C«, *i«l:S57c-ty^g' 

fs/^"C$>5 0. 2mm«7O{»lx.a0. ISmmSfci - 
{40. lmml^T'#5J:?l^ ^7>Ki49*3j; 
t*#y -f 5 K{fcSBl7 5(Dj|$^5Mm, xKy-f ? K 
17 4<DJ?££^5 0 /z m, Jjfy-f 5 KES7 1 <£>JP££ 
»20(im, a»ffi^4 7<£>$te$ffigB<p?i&£ £j&2 8 *z 
m, i^5feiffiS|5C0fi®roi|iI$:^)4 0 ,imit5. *fl© 

H*««tt-Cifei»^JfeofcSS»«S^-4 7fM$ti5 0 
rcoEEI^^fl, S*f(-o^T, 7* h y y^77^i:'i 
<o s<?—-is>y£tiz><Dx% te«*5iv*:#s*si*«af 

fi s ^ift:^l;fc-(tSlS©tVf^0. 1 mmit) 
»<4ot^otl 0—2 0 umm&^.X\ jfej-^^-tirS 
«M4g^-4 7S:^ll:Mt5r fcj^priBiftS. IP 
*>. SEttffi^f-4 7<OJSffi«0 1iaSr5 ^mSSST-^lc 

■c, SEfi*4ffi^4 7 &wmistcmmf&%Bi*4 7<om^<Dm 

&t LT, ±2 AmW^feifS^^jt^-C-^, t^eir 
ftb&m<vmte$8i*4 7Sr3feia:b^«««5 4 4 a Srif $ 
^.*BS*r (*¥£*.«) 4 3Srffl^t«fl4 6 ^#5A,T'5S 

Sft^-4 7OTffi$(7)|tS<t LTI5(^± 2 MmtlrtrolfSSr 
#5r <h^-C£, te^fi (lfy3fc»33~50mNg 
SO T'^^ LT^^T-iClB^iJ Lfc«® 3 1 - f 

[0034] ^tzmm^T4 7(D^^giorzm^tir 



[0035] ip*>, mk&tt&fnmMztfTfr^ — v-i* 

<Dm.m&(D£W}tf 0 . 5 QJWT<^SLfcJ£J5tfii3r#5 

{£, S5ttiB^©5fe«*Si|injgo3*&» 1 fcTvSfc!) 3 0 
OmN£t±©SM*flE-C, ❖fiattflB^SrWBl-W'JoftS 

~ 3 o n mtDf&wvw-mK&ft-fZMftnm&ia-i, i 

f^Sfe"? 1 OOmN&lrogSttEf, ^tt^SrW 

& left 9* SSmiHDisa — 
h*5«t tfiMM6&0> USB 1 0 0 m N 
i6S 1 o OmN^Jbir^^rirlcJ; ?K flffiifc/c 
KTfc*)6SH^-*rafl5**Sri:m4S. — *\ *359J 

f^f;0 3~5 OmNSftfiA±©SM*£E***>*tti, tt 

®3»c$£t>3$tt 5 mz-WE-rztcvx^ 0. 

[0 0 3 6] 1)11 t°V^fc>5 1 0 OmNW-hcO 

iS/J5 4 0 /u mgftlDBg^i^ro^e-C&oT, 5feSffiSB<7? 
— 32Z£r 3 0 AtmJ; «3/Jn$ <-r-5#P>tf x /&<0«fc 5(-£o 

K0 3feSB«f|J©iB»S:5|tmJ2JlTi/h$< LT^ ^-5 r. 

\*^mt> (if^fc03~5OmN) -cg$*-t-*u;£& 

i**r»0!»<fc«>«>iJfej*ie*^Ki:*i), Stit=i;* h 
?r{g:^1--5r i:/6ST'#S„ ifclC 12, 115, H6*3j; 

fcJe>0^5t7°ci-ir^.(co^T, Hi 4*5<fcT>*mi 5 
fig LTIftHJ-r5 0 
[0 0 3 7] 13 1 4*3^1/111 5tt, 12l;/Tfyp-. 

SBSr^Lfc»KK>ifJSE^Sr, ±>?-¥tfy h3 1 
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Sr^LT, g«g3 6 i^T'y y^n-y3 2|;J: 9 

[0 0 3 8] 4fHl4. (a) U:*-*-lSas3tfif£Jx 
5>o rroXSft, 0. 2~0. 6mmO->!J3yif 
x^8 0© (10 0) Scoi^ffiicfUi^HcJ; 0 XgMfcv' 
V 3.VBK8 1 5:0. 5*imgSMU 

ftCSZKfti'y a yffi[8 1 t Lt, ->y=V 

$^^8 OZm^te.^yT-^yvx. (Ill) ffitcffl 
*tlfcEg^itroacs/^v^8 0 a ?:Mt5fc»t'fe 
5„-HJ*>, ZKftv'yavisiSrv^^tUT, ^ 

&^y=?>Sizs:y) (ill) micm^.titzwnm(ox- 

yf-^ifKB 0 a«^h5r t(C*-5o HI 1 

4 (b) tw*-rxea«sitT$ixa. mx®. 

^•y^^Wtz-yy ay^i^8 0CD (111) ®£r, 
2£r, 0. 5MmS«»*U ftl-^WSBHf-SIWtt* 

i7-fyuAt*5^H5KK8 4 (7 1) feMRtcft? 
J*U oi^T\ S5«SSH s -4 TSrJg^-f-^tttlH-fcS* 
K«8 4 (7 1) ±IE^mi*^« 8 3 ©jftffi 
Jc^5*T-|^5feLfc^, B^^y-T? MBI8 4eO|K?n8BK 
8fflLfcig«4|&g8 3(C, i«ltttl8 3^tit 

m^J6o#LT, ittSf tt5'0/8 5 (7 2) £ 

^y<>-7"8 5 (7 2) *Ml&X%Z>ttPcb L-T«, 

[0 0 3 9] mi 4 (c) ic^i-xS^Uff $*v 

2>„ iWIgli, -hlE^y-f? KM84*5J;^V^8 

5 (7 2) Affile, x/<y^yy^fefe5v^ 

9 ISBN'S rfcts«fc0, 1 ti mSg©| 

-^^•^icj;'?, ?l#tBLfflia^4 8<§rfMU ?k(cJtlE 
*!l'f5KK8 4©*8Dl;, IC'ff^y-f 5 Kg 8 6 
(7 4) SrJ^figL, Wc^©$il^7>Ki4 9 5rff0 

M(--?rCO^®|cffi:^fflcD^y 4 5 Kit 8 7 (7 
5) ^Kt5tCif$>5 0 ftt^ mi 4 (d) ic^-T 

xmfcZmztiZo :»iStt, JilE«Mfflco*?y -y ? 

KM 8 7 (7 5) Affile, #4 5^iS^b-frLti 

4 6 i: L,T#4 5©f (C^-TStcO-efoSo 

Tii, ^Jx«, ff$#0. 5~3mraf, (J I S 

A) i5i 5~7 0SSro->JJayD-r^y^^x7 

<Tt«tv^„ Iil4 6©S;@iUii, ^©SftfeSS 



m-tz>m<o±i*t i,x<Dwm*Mfti-z>£&{c^ m*<o 

SttiSS-?- 4 7 $ co ± 2 m mggyT^)/^ =7 V 

* J; oTKiR Lt¥*» 9 ^ 1 JLic 

IBW$ixfc#*S5tt*f (««) 3cD^£co± 0. 5 // m 

mm 4 6(«f LtMt L*l\ SS«jiB^4 7<&$fe4S 
bT#j— KJf Loft 5 r <fc «t o r#5 r 6 0 

[0 0 4 0] HI 1 4 (e) {C^-TXS^Hfif £*L 

6^«t 0iai:jh«)-t-St(O-cfe5 o EI l 5 (a) 

^I^i7^;i/A4 4 Sr^fiKbfci^y 3^9x^8 0 
Sr. O y >-^8 9 £^bT*^:/l/;*©CQ^fc9 0 £<0 
BB(c3g»i-5tOt?*>5o Zfei-. 015 (b) fc*-Tl 
a^HtfSixSo ^raStts ^!)3y«?i/N8 0*3j; 

i-, (Hi 5 (c) (OTflg^IfT^ft^o ^©Ig 

tt, _b|E-&**:9 0, oyy^8 9fcj:i;itf&*8 8^ 
if *x.«a5»4 3Sr«fc4 5t^iaDJh*Ufc#Ji7>f/u 
^SrSl^U WCP^!)^ot9 1 (7 3) Srife 
U #JB^^/UA<7){SS|ffl(^^y ^ * KJR8 7 (7 5) 

o#9i (73) zM-fmrntz, mM3<Dttnx*ioz>te 

^Al^f#C<<, /^8 5 (7 2) (D&Pc 

[004 11 Hi 5 (d) (C^-rx&tfSHfi^tL 

#cid#4 5 irJf Sx-SBtt 4 3 fc^raHSSrfe 

b5 7C9jfci8ris#4 5CD±SMijghT-5 J: 5 icjf 
*t4 3^#4 5(C>PtbTii^T^ajg4 6£^b-C^/l 
7^;^4 4lc:tel*5«fckiJHF-4 7 bfcfi«gB4 
4 a £#£x.g|W4 3T*Jfi~r irfcj; 9, #g:7^/u^ 

o»tt^«ca5tt«tt«^o5fe«»(03FaftS:± 2 m m 
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fcfV^B^^-rSo BP*>, El 2 IOt; bfc J; 5 M> IS 
m&ms 0l:#i7>fW4 4£&9ttft£ 0 ft^irv 
h4 1C0TWS4 1 a^T-/< {fl^) 4 

3ci:^6J:9(afcttltf^ («^) 4 3c£J¥ 
£xJB*T4 3(D±ffi|:SD#(t5o fttc^^y^^^cz 
-^4 2**Df+^fe*tfc3fc»«« (i:«f5H3£S) 4 0 
dir^-tftfry 1-4 1 «r»9#ttS£#fcX#tt**4 
0 ^iai22^ic#ii ^7 4 4 9 ttttfcEflllpK 5 

i\ "fe^# — tT*y h4 1 SrJf 4 3i^i9#tt 

IE*SS«5 0lc#l7^;^44S:K9#tm« 

-fe^ — fcT#y h 4 1 KftfcT* Z^^tV 
5 5«r» S*.ffl»4 3fcSt9f+*t5Eil^tt. IS 14*3 J; 
Xfimi 5 CStlgt Bl«ftlSt»R^n-^ - K 
Sr«JSi-tttf«tV^ ft*5. HI 5 (a) (b) l^f;/ 
ynyr)x/N8 0cox> 7 fy^±|l g| i 4 (c) 

U fcSlMi, HI 14 (d) fd^-rjf £;i$itft4 3£& 
9tttt3ltu<0|3:|^ (Ell 4 (c) (^t#4 5 0^g 

[0 0 4 2] ftfd, B9fc*i^/n-hf>'^»«&jg/S 
^5fc»0»£^nl?*|£ovvC. il6 5:#ILtlft 
93-f5o **5, H 1 4*5J:i>*[ll 5 ic^i-yair^tfg] 
CnjS^ot>Ttt. »MS:«»i-5o HI1 6 (a) ic^ 
■f*P<, mjfSUl4 (b) ^tS^ttxy^y/ufc 
v/y^y^x/NSO^B^-^y 3^I8 2|:| 
«f£««8 3*«£j*U ftfc:RW«4««8 3<Z>*ffi<Z> 
Mntt&R**fc#y*f S K»8 4 (6 1) Ct^feot 
LTS»S^ffl^^7 p 8 5«r«fifcUfclS<0«, JifE 
#y>f5K«8 4 (6 1) 13*^^8 5^1^ 

)»Sl|£mSSo»t«S:MLT, ^co 

2^Mt5 0 eh 6 (b) i^*-r*p<v *>&^ 

C»3I # fcB Uffllfi^ 4 8 bl^ff bfc^S 7 

^ SUA 4 4 CD fcf T 6 9C, fE® 6 2 ?r^^rtt*Stii/— 
h 7 0 ^U»f5o #17^/^4 4 ^ Lt, m 
*y^U*B65, 5l#fflLfflEi»4 8. *IB# 
y>Y ^ KR6 6, ^7VK14 9*5±V>Ky^5 K«« 

J:V^ 0 t^^o, HufEtfT6 9 tli6 2£»^f Sl-te, 
^Jx.tf, S*tt*ttt^- h 7 0 t ITTxy;^ (0 
Sc^bfiRK) *rfflv*Sa\ fcSV^tt. ttA/««r^U-C«K 

[0043] sc, ei 1 6 ( c ) (c^-t$d < . y =1 ^ 

^x^8 0S:»*t5r i:JiJ:0aa(IWiHF-4 7^Jf^b 
fc#|7>fW4 4^#^tL^>o 

[0 0 4 4] *S3. «j»*HHF4 , 7S:»«bfcvy =3^^ 



31^8 OOfifofelfrfei: LTfi, ->y 3VtJ«t^~i^Ytv' 

3 ^.7 jc^ 8 0 /5^ii:S{Cgffi*iffl^5r^ L7t# ]) ■< 5 
K^8 4SriiJg(|-r^*ffi«i:^fc'9, <!:'*> h<D^mxh^ 
V\ 7HMUc>y 3>^3i^8 0 

[0 0 4 5] gfcf-. HI 1 6 (d) (CTF-f-^K , -hlEf*^ 
fflO^y-Y 5 KSI6 8cO^SI^, #4 5:fc<fctW £ Z-tK 
#5 3£r&B-&:bii:LT«*@5£U SMffi^-4 7 ten 
y'^fcof 9 1«t. II 16 (e) tC^i-ft] 

<, ->y 3-yl©3-r-f y^iffl 4 6 i LT 
#4 5©tl;ML > #4 5t^£;i«G*t4 3£*lDlb 

£>u #45 tn £x.%m4 3t<nr$mzm< tt, # 

44at, J¥£;tS5#4 3T-igSfJl4 6&^LT}fbttj 

[0 0 4 6] 12 I^LfcJ; 51-, ians«5o 

\C&m7-{;l'J»4 4&&<9ttft. -ir>-^ — b 4 1 
5rjf$xW4 3(cSti?#(j-T. »^n-^- K& 

ScTSii-g-fi, — f a?-;/ b 4 1 

#4 3fcl8l0ttttfc«, gB*|»£5 0l:*i7^M4 

4 9 W-tttV(i«t V \, ftfc. HI 1 6 (C^i-®iffiT*(4. 
#i7-f/i/A4 4©lf76 9i:, S)tt^fflAy/8 5 
-BwJgj«L*:»te6 2 i:0*iffiSri:5fcii>lCft*ttS|« 
t£->— h 7 OSrffifflUfc^, fiA/£f£>5<,M3:S n-Ag 

t i </ ^ t ft v ^? * X h ft v \ 

[0 0 4 7] 01 0{C*i-7°ci — b-^gggSrTK 

tft^-fSc 11 1 4*3£lMU 1 5(C^i-7°a-fe-^i: 

(a) |£tjH-$P< x HfjfBBI 1 4 (b) iZTF-pmJjte.^- V 

182 izmmwm s 3 u KWB&t&g 8 3 <d 
xmrn^m^^o^s 5-rs„ 017 (b) tc 

*i-*n<. HulE»sKy^$ KM 8 4 Sr^-s/^v^|^*-f 

60 2>cd, mi 7 (c) i£*-r$n<., fcib^c-s^ittti 
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4 810^76 91;, ^fl*4ST-ffl^<>-7°8 5 

[004 8] #de, 11 1 7 ( d ) l^-Tin < , = > 
^31^8 04rl^±i-5r klct 9. IBigjUS 7 -< A- A 6 4 
l-Seftfei&H^ 7£ffMLfc#Jf 7^vPA4 4&]&l$.-f 

£>o 

[0 0 4 9] )&{C. 117 ( e ) Id^l^n < , huIEH 1 

6 (e) ^m^xmm\^tzzf^±^tmm^TMx\ m 
12016 (e) iz^-r<Dtmmtemm&%Km-tz>„ =t 

t£TMxhz><Dx. m.m&&m-rz>o mi 7^ 

b 7 0 Lfcri*, ^f;fc5VHtSn-A 6 fc5^ 

it s n - a u mo&m.m&iz x <o mmzm% lt t i ^ 

[0 0 5 0] ^(C, W-btftB^bfc^B^jc^syn — t" 
T') (-*|-r5m^W#^4^S{co^^Tlll 8?rfflV^Ttft 
[0 0 5 1 ] II 1 8 *&W\m^tk^3iW.<n±Vf.m 

m.z^-rmx3bz>o ^mmi*. ^mfcm^mmizts 
nz<}^-7'v-'<ki.xMi8.£nx^z> <> z.<D&itm 
gte. &&&tti&x}hz¥m&<?^iz3iftirzm®- 
3fe:w* ieoh «i$3g*t* 1 ©t« 3 izmm LtSM 
m-^w«s^tT^ 9 -ym i 2ot, «;|sf^^ 1 
6 0 (Dmftzffl'm-rzmmmwm isoi, 

1 wia^JWSrtf^ 5 ?fiS*J(»^ 1 4 0 1 , ^^^^ 

(^5/7°) 2 0S^^W^^tt^5^^^ 17 0 

mi- (f-7 7i 2^ia?ij$tt, #f^«^2otEt 
¥m#m*<Dmmmmzft^xt\-mmMmMk lt 

©IffOli 3 *5 ia^^-C\ 5.o^ t° ^•T'SB^iJ Jilt 
V^o «!|SfS«f^ 1 6 0 Ci. ^#17^1 
l-«6ebTiai^7K 5 P(C^:(tC>ixfc^-&l 62i, -<d 
PmiS 1 6 2 Z$L&1rZ> J; 5 (eSKtcgfle^tv^^l^tt 
164h r <7)#|^$A 16 4 Sr#^iE«)-r5#^iB®l)a5 
16 5t, ^ <7>#l^igi)]Sl5 1 6 5%3tft-fZ>X-YXT- 
—y'l 6 7i:t*i^^M„ X-YXr-v'ieTIi, 
W&l 6 6©±lCi^$n?.„ #^fgftSPl 6 5(i N 

1 6 2(75*Jp*5j;l>*^ii:*-r6]{Cjo(t5-f5:«^:»»)m4. 
X-Y^T" — i^l 6 7 (DTk^ffiftlZtortZ&WlWsftk, 

b{Z£<Qftt>}%Z><, -Sfd, K^16 2(C(i, m^b^ 

1 6 2W|Hli()^i^BTBg(-$ttTV^5c 
[0 0 5 2] ^!|S|-& 1 6 2<D±^\a-t^ y'v—T'^ 1 2 
O^Iflfi^tt^o Il2*fc(4lll5*fc{41l6 
Sfc{iH8*fc»iH9Sfcttll 1 OIZtf-FT'v — 
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120a *j xzmmm®. 5 o (4, %mptm$ i 6 2 

gfl2 0alcit g^i&aSHM 7 Sr^ihS^-Ji^./UA 
44i, IM4 6, #4 5, i¥£;t£W (J¥£x«) 
4 3, ty^-f#> h 4 1 , ^.7°!J ^^fy^a—^4 2 

as.fctfXfcH&Wt LhSPH^S) 4 0^-^(^it^n 

T^5 0 #*(0^4*S^-4 7(4, ^^n-t-^^gl 
2 0a <D#il7^^A4 4^13:(tbtb7t§ll±SLfflie^4 
8&^LT, Eilg5 0»ti5 0 a 5 0 

dt. ftmms o b t ^iilt, mszu&ts. 5 0 (cu 

ff^^T'tt, SiggiST- 5 0 c (4, m W 3 * ^ ? XmtfZ £ 4x 
S„ rrogWS 0 clC^SJlS'ir-y-'H 7 1 

rtllcPS^^tv/iV\ HI 5, 0 6, 128, HI 9 £>-5 
<^(4|g] 1 Otc^-r^jtcOfcOSrfflu^r ir^T'%S<ot4 

[00 5 3] IgEbffitl^J^ 1 5 0 (4, ^r~y/U 172 Srifr 

Ltf^^ 170 iSi^$n5„ mmmm& 1 5 
mnm^m^x, t^m^mm-r^. -t^t>-h. m 

IHMl 5 011, (^(C^Vf^.— *&{f;t, ^r-y 
;H 7 2Zfr\^X&m&tiZ>T*? 1 7 0©t^ hftf^ 
roit^lf^^-^^T, K»3Eft*l 6 0<7?»)^**Jffli 
tS. IESb»JW^ 1 5 0(4, WiftU 15 1*1 

#»aMPro»*«rStttttt5. W*Hm 6 2(c(4, 

*5fcfe©t-^ 1 4 lisfx^xv^, 

1 4 014, SW^l 62®t-^141 fc5VS4?£iPte. 
ASrffiiai-*- SitCiS. i***-£l 6 2immtSfrtc¥ 
&&V^/»nnUi£&Mffl-rZo fil»p^ 1 4 

0(4, mt&i 5 1 sriix., ia«ffl«urBB-r5#a»* 
[0054] ut. m^mmcomm^^^xmrn-r^. 

2<D±(r{£Bi*:£>L.-C*iB£tb-5 <> ^{C^t^l 6 21: 

mm * *Lfc 1 ±{c« ltm $ *i;t«««> 
r # b *t 5 PHWt#a»c> ^coS2p-7 - ^ <7>\iLW. * m ta 

-T5o *LT, KtbMW^l 5 0(4, _hfE«»ta£;ftfc¥ 

1 7 6$fclttBStlfHfP%l SOUM^ixfcflft: 
1 ©D B nlt)Si:tCADf- i'i^iblXS^ 

ffc 1 ±|cia?nj $ixfc*i»flE*^ 2 ©EJiJ««*s 4 
O^S-iNIM**^ 2 JtfcBB^U Ztlitmm 3 OgBjajfilfg^a 
V^T, LTro2&7EcD{4gtsm£:»ffi-r 
5. JE(-#S7W>'1'A4 4±lC : M!$.£tl1Z&&<Dmteltik 



^•4 7<£>I*J, #Jt<D#*»*©$fciH©3tei£fc* 

B (Hl**T) T*iS&U J: oT#fc;h.S If 

«Sr*Uii-». *tt, KlbfBltEP* 1 5 0 (4, ±1E«tH 
$Hfc#l7^;UA4 4±05^ro^«*C^*fcf4^ 
wS^-^WttBIt^*^, mftUl 5 llilotA 

*m±#b LT© 2 ft5E©4fc«*««:*m-t-5. BUM 
2 0a lwfg$nfc^©Ktti«f-4 7 roproi£T(C{i 

s**-rs, to«, mmmmmi 50(4, 0iix.ff, tt 

(-4oTSiJS^nfc#il7^/Ui»4 4(C*3(t5ffl*KSB4 
4 a ©It <OM(Bmi£fw£v>TARJEtbtB 1 6 5 *f^»j 

ft6Sffi.^<D^SI8l^ttLfcf^^e>8~2 0 m m§Sfl L 
±W5ttfB^*5*-eiW-&i 6 2 5rM^t5: tic 
4oT, #l7^;UA4 4l:fcVX#t©8«^4 7 

*safcK$ixfc««aB4 4 a m^-frx¥ffi**i«« 

^SS^r, H3*fc(4ia7^^-t-4 p(c, =■ ^~f=74T^ 

^mmici. <o &tto<Dm%t(o¥s&ftm*\cm.^x<D&¥m 
\c&&-rz&o^M'?x¥-?rmv-tztm£, m*<vm 

i±{-iS?iJ$ix^#^fi4«- mm) 3i;ftoT«-4 

ffiffiffi (ltV^fc0 3~5OmNgg) i-S-5<^V^ 
<Dmzto\s^xm&tfi (0. 0 1Q~0. 1 Q) T-«ig!$ 

[0055] mwi^m^ i 5 otasxf-v'i 6 7 *j 

4t^Hltf)^«^W^#|^iZit)g|5l 6 5{zttirZ>mW)fflffl 
(4, tftf^ftSl 5 ld>fero&f13g*(£*goTH*f£;h-5 0 
1 6 2 f4, «<S (^)54W) 3 ro^roffl 3 
a ^SSttjS^-roifeJHfcgftt Lltm&frtb 8 ~ 1 0 0 n m 

±#^ixT, #^coS«4S»T-4 7 
(tt^ttW) 3 (£H£#WdS3 a (Cii^L-TTffWL^n 

mS 4 6 IC«to-C®l|5tLTlQ— ^ete^fi (lfcT>afe<5 
3~5 0mNg$) lcl^<Av^*i;J;5g«istTb 



(0. 01Q-0. l Q) X-&1gi£i%5zk\zti:Z> 0 d 

fiK«rfW»-?-'< < . fi£«J?P3 1 4 0i:<to T»W-& l 
6 2<£>fc — ^ 14 1 fo5VM*^±Pf&A^ffiiJ^li--5r <t(£ 

^iflcj-xAi |«$Hfc**^tf^^ 1 7 0 
k ©M-e, tt«Mt2j-*»»iflsK*{&-it-fc ifomgi&ft v \ 

18, #17^/^4 4(^*3^T. 04(r^-T^D<. 
ttiST-4 7fcofca*ofc3l#tHUljiiill4 8Ul»LTit6 
il6 6 (7 4) Sr«E//-C3*|ftl-t-5^9>'K»4 9SrK 
1U §|#ttiLfflBBi^4 8<0-Y>-tf— y^^Z G Sr5 0 

ffiJlStfC (10 0MHz~f lOGHzSS) 
[00 5 6] £ bK, ±«2©-3I©WMbf1s;6S, ^afft: 

5. *<?y?2 0 0(4, -flljttf S i «¥«>S«JiK«fi6* 

T, f^/tLt^$*5¥^*^ C^yT') 

7") 2(CO^T<Dm^«)#'ttCD^^±|Etft0Jbfc7 P n 
iStfcS. f ifri^ 2 *5D R AMf © ^ * !l if© 
y-fe/uro^Atry tfs/ h&i£ffl©y y^lcu-f 

IrttSStl-- 7^NttIl2 0 1 dfcVvC, 
ftt«»«4C#jEt5ri:iST?#5. ik^W* 

2 0 2(4, ^Ji^&gEr^-rsiST-fcSo 
[0 0 5 7] ^T77'2 0 3lt ¥ift*^2?:!>x/N 
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HKOTi-cstit-rsig-efe-s. ^7^/2 0 514^ 

ST'fo-5o ^77^2 0 6(1, ^Sf^fSriaiCTfc^ 
3K*:S6«^*ru-C^-W>l«lftS:tT5Xfi-C*>5 0 ^ 
7^/2 0 711 W vWR$*i*:**flEK«J!:*t 
LTX^S^rff 5lST'fc5, ^75'7'2 0 8(i3 

tftSE^av^-c, ^*flsis«SraaiJi-sai33'j*aExa-e*> 
-5, ^7^^20911 iasr-cbtvfc^^Bwy — 

SjJSSSiJ £ ftTUfift: $ ti 5 r t ft § 0 
[0 0 5 8] WXfftlSLfcJ; 5K, *%0Jlw#.57"a- 

rtms. #(-, ( 1 fy^'fe <o im 

NtlTv L< (4 5 OmNtlT) "em®*f3N-fc ft 

ffit£»«&-£x.ftv Hi 9 (a) i;gtJ;5^ 

LT^f n *lJ!gS:fif o l>i^tlSli2 0 1 l£*3^-£\ ? 
^t©i5fcifXS2 0 2^> HI 1 9 (b) l^fi^W 

[0 0 5 9] 

(C# 5 2fe f y ^# f >">© ^ ci — tf > , 

t>ja*a»«#, fin*?i*^^«^t-§- (i oomhz~ 

»10GHzSJS©*fl*ft) weaSSr^TIBKUT, ¥ 
(C4n(4, 4 frJ*\zistfZ>&<3liL!tcm$:1i-tZ>& 

*5rt''i<, 0. 0 5Q~0. 1 QS^©{g;gfetr-S 
S^fS-i- (100MHz~»10GHzgSOftM 

it) oe^prsicLT, ©s^w#tt©^ 



[0 0 6 0] *fc#S89§fwJ:;h,f4\ ?x/MZ)«il:fcV^ 

( 1 *°>%tc 93-5 OmNlg) -C*ffiKHflS«asjg 
J#£;JX7cA 1 *fcf4f4A,fc*^<0®lS3 <t 0. 0 5Q~ 
0. 1 QS£©£j£Lfc{£fiSMtT?^»J:#tt£*T, 

iff (lOOMHz-SlOGHzMfflilMS) tC 
[00 6 1] #I7^/UA (Jfejt 

7^;^) ro^tu, ^y-r 5 vox. sttmux-tiz 

[0 0 6 2] *fc*»wt-J;*ttf» «*^iBH-f-S#« 

Usui *mi*m* (^y^) *«5«j*ixfc»i*aE*t«! 

[0 2] ^IHd^S^n — fv-^iSSro^l wHJiro 
[El 3] 0 2(c:^-r7'n — f^^fiofgl <omM<oi& 

[04] #*7^^^S3V^-C, !6««Sr«Ay-e5l#ffi 

[0 5] *^BJtC^57 , 'n-f ^ygBW^2W||ffi(D 
[0 6] sle^l^ST'n — tfv^iK«OJB3©IWfi© 
[0 7] 0 6lc*-T:/n — fc*^3£B<D!B3coSgi£ro^ 

[0 8] *«M»cffi4^ , o-brv^»ll©»4«>*jfe«> 
[09] *3Wifc«S:/n — t?>?mW<0$&5<Dmi&<D 



&fflW-l 0-308423 

5>Sr^-r»fffi0TfcS. 
[0 10] *»HKffiS^n — t^§gB<OJB6©3«fi 

WrffiH-CfcS. 
[011] (a) (4, *»W^«5^n — CV^Sfllfc 

5 KffiSco— ilJS0tJ€r*-r^S0s (b) (i^r(O#4tS0T- 

[012] (a) »4, i&tm\z.& i z>-7u—\fi/ymmz. 

$ KKrotero-Sg«6«fSS:*-fspiBia» (b) (4^<o£4*a 
0T*fc5„ 

[013] *^M(c^S^o — fv^B»c*Jtt5SE^ 

[014] sMSKK^ST-n — fy^it^I i ~4<D 

-f SrKsg-r 5$«g;/n -t ^(73mi^^^i-W®0T-fc 
5. 

[015] *^?^(C«57 P n-t:-^^«<D^l~4C0 

[016] *mwic&z > 7'u— \f>ifmw.(f>^5<Dmm 

[017] ttm\z.&*?u—\i^4fmm.<»%*<»mM. 
© *s «t 5 if $ jfcflsttts i i>*#&-§- * t#§7^* 

A SrKjfrT SMit^n -fe ^ Sr^-fSr 5S0 trifc -5, 
[018] ^WteffiStMES'*^©— 

.*-r^#«wsfli^ tr^-r 0 t- fc 5 o 
[019] *&m^mz¥mi*m*&mmi^ 

T*ife-5„ 

2-¥>*tt* : ?- (fj/7l . 3 ■'■■mm (tt 

mmm . 4o-3tf*pw (±gB@^«) , 41— t > 

* — f/J?s/ K 4-1 a—TS&ifcE> 4 2-^7"!J^7' 
n-y', 4 3-Jf £x.Sp» , 4 3a -^bb 

SP, 4 3b-TI v 4 3c-r-^ , 4 4-# 

jf7^/WA, 4 4 a •••'RB^gP, 4 4 b---jgia$p, 4 5- 

46 -mmm, 48 -5\%mvm 

4 9-^7^Kf, 5 0--IBHSS, 5 0a-t 
ffi, 5 0 c ■■•g&ggaSHK 5 0d-t*7, 5 1- t7, 5 
2—ft^tt**'>— 5 5-/ y7t°y, 6 1-^y 
-fSK«. 6 2-m 6 5-»I?y-f 5 K«, 6 6-f 

bbjK y-r; k^, 6 8 y $ kasiik. 6 9 - f 

r. 7 0-S*tt3S«->— 7 i-#yw^ K8t,*7 

2 -^'V^ 7 3-ftoJR, 7 4-#y^5K«, 7 
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